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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



itional application No, 

PCT/JP00/00150 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

[X] the description: 

pages 1-6,8,10-38 

pages 

pages 



4. 



, as originally filed 
, filed with the demand 



7,9 



filed with the letter of 



21 June 2000 (21.06.2000) 



the claims: 

pages 

pages 

pages 

pages 



2-9,11-20 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1,10 



filed with the letter of 



21 June 2000 (21.06.2000) 



the drawings: 

pages 

pages 

pages 



1-20 



, as originally filed 



filed with the demand 



filed with the letter of 



1 1 the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 



filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following laneuage which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

|~| the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims, Nos. 

□ 

the drawings, sheets/fig 



5 I I Th ' S report has been est ablished as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70. 1 7). 

' Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



itional application No. 

PCT/JP00/00150 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 6,8,9,15,18-20 YES 

Claims 1-5,7,10-14,16,17 NO 

Inventive step (IS) Claims g,9, \ g_20 YES 

Claims 1-7,10-17 NO 

Industrial applicability (IA) Claims j_20 YES 

Claims NO 



2. Citations and explanations 

CONCERNING CLAIMS 1-5, 10-14, 16, 17 

Document 1 [JP, 10-250068, A (MINOLTA CO., LTD.), 22 September 1998 (22.09.98), full text, all drawings] 
describes a method and circuit for driving an inkjet-type print head 3 provided with a piezoelectric element 313 
corresponding to the ink channel; the inkjet recording head driving method and driving circuit are constituted so that 
dots for one line are formed by a plurality of scans, and dots with a comparatively large amount of ink discharged 
and dots with a comparatively small amount of ink discharged are formed in different scans. 

Document 2 [JP, 10-244691, A (CASIO COMPUTER CO., LTD.), 14 September 1998 (14.09.98), full text, all 
drawings] describes a method and circuit for driving an inkjet-type printing head 9 provided with a plurality of 
nozzles 13, a plurality of channels 11 corresponding to the nozzles 13, and a piezoelectric conversion unit 
corresponding to the ink channels; the inkjet recording head driving method and driving circuit are constituted so 
that dots of the specified width are formed by a round-trip scan, and so that large droplets are ejected when the print 
head 9 scans in one direction and small droplets are ejected when it scans in the other direction. 

Document 3 [JP, 6-297707, A (SEIKO EPSON CORPORATION), 25 October 1994 (25.10.94), full text, all 
drawings] describes an inkjet recording device that uses an inkjet head having a nozzle 1 that discharges ink, a 
pressure chamber 4 connected to this, a pressure creation element 10 that creates pressure in the pressure chamber 4, 
and a voltage application means 27 for applying voltage to the pressure creation element 10; the inkjet recording 
head driving method and driving circuit control the amount of ink discharged according to the recording 
characteristics of the material being recorded upon while maintaining a constant ink discharge rate. 

The inventions described in claims 1-5, 7, 10-14, 16, and 17 are part of the inkjet recording head driving method 
and driving circuit described in the aforesaid document 2, so they do not appear to involve novelty. 

Furthermore, a driving method in which the ink droplets' speed is fixed but the amount discharged varies is a 
well-known means in the relevant technical field, as described in the aforesaid document 3. 

Concerning Claims 6, 15 

Document 3 [EP, 917955, A (SEIKO EPSON CORPORATION), 26 May 1999 (26.05.99), paragraphs 0002- 
001 1, Figs. 22-23] describes an inkjet recording head driving method and driving circuit constituted so that dots for 
one line are formed in a plurality of main scans; the inkjet recording head driving method and driving circuit are 
constituted so that a position opposite the same site on a recording medium is passed through by a nozzle disposed 
at a different position than the nozzle used in the previously performed main scan, and the randomizing effects of 
nozzle pitch or discharge characteristics are alleviated. 

Adding the constitution feature described in document 3 to the inkjet recording head driving method and driving 
circuit described in document 1 or document 2 in order to alleviate the randomizing effects of nozzle pitch or 
discharge characteristics appears to be obvious to a person skilled in the art.' 
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(57) Abstract 

A high-quality gray scale printing is attained by using an ink jet recording head having a simple and low-cost configuration and a 
general-purpose structure, and ink having common components. An ink jet recording head driving method comprising repeating a plurality 
of times a dot forming process for forming a plurality of dots on a recording medium, while an ink jet recording head (1) is moved in a 
sub-scanning direction; the process comprising the steps of moving the ink jet recording head (1) in a main scanning direction, generating a 
plurality of drive waveform signals according to a jet amount of ink droplets, selecting any one or none of the plurality of waveform signals 
for each of a plurality of nozzles according to gray scale information of printing data, and applying voltage to corresponding piezoelectric 
actuators (7j to 7 4 ). 



(57)^ 




tuts ctcm%n<Dmm$zmm j 5*5££. u ep^tt- * ©pgnit^c^ c 
vw* v*-r n^3iSRi±-rc^jfc-r seit ^ ^olx-^7 1 ~7 4 

o 



ae T^ynm 

AG T^-THifT ^ 

AL T/Ux< = r 

AM T/U^— T 

AT * h y T 

AU ^ h7ii7 

A 2 T-tf/U/<>T -v-w 

B A X~ T * ^/wy i 3* t*-J- 

B B 

B E 

B F y^^r-^ - 77V 

bg y^ur 

B J 
BR 

BY ^< 7 is 

C A ^Jty 

CF «f^77^ 

CG 3^=d-— 

CH X 

C I 3— h^sKT — 

CM ^tOU— > 

CN 

c r = • y * 

CU ^r^-— ^ 

CY ^r^o;* 

CZ ^3L:y=J 

D E V 
DK 



DM 
DZ 
EE 
E S 
F I 
FR 
G A 
GB 
GD 
G E 
GH 
GM 
GN 
GR 
GW 
HR 
HU 
I D 
I E 
I L 
I N 
I S 
1 T 
J P 
KE 
KG 
KP 
KR 



Ttvi/x. y t 
^v^y- 

7^/1/7^ K 
^^117 



KZ *t'77^y ru 

LC -fer>h/u>T SD 

l i y t^>->^-^-r> s e 

LK * y * 7 VtV SG 

lr y-<y t si 

L S l/V h S K 

LT y H7-7 S L 

LU /U^-t^y^^ SN 

LV ^YVhT SZ 

MA * a •;/ =1 TD 

MC ^ri~^ TG 

MD ^K^7 TJ 

MG v^^X*;U TM 

MK v^K^riHa-J^^ry^ TR 

ML v>J T Z 

MN ^>=OL- u A 

mr y^-r ug 

MW -?=7 0-< US 

MX = UZ 

MZ ^"t^ > t'— ^ VN 

N£ -v'i — /t^ YU 

nl ZA 

NO /— /U^ji— 2W 

N Z — ^— * -^—-7 > K 

PL K 

P T tf'l> h 

R O A — ^ — 7- 



* -7 ^— 7 r >' 
^n!/7^7 

7^- K 



WO 00/43210 



PCT/JP00/00150 



mmm 

4 y ? v x -y h §b^^ y v (omm^miSLXfta^mm 

Z. CD§£ffl\±, ? 3- zl JL- 9 &m V^yt >f > ^ x y h 12®^ y 

K^Biti'f > * V x y h IE^^ y KOfEib^&Rtf^WlHi&^K 

tzm^r- 9 (3 i 0 ^p-T 5 (ftS£iH) Cl£:{::=fc9, ite^OHP 
(overhead projector) 7 -r ^A#©ie^^ft:_Ltl^Ji!c"f-5) K y h CD 

y K<Z)ffi»^i5fc2Sttf-tCD|51»CM-r So 

Tie^-T 5F0 9^.tV"f7^K (drop on demand) S 

£ $ £ ^M-r 5 PgPHEIt a«lr & t afe & o 

HI 6 ti, f^J:-? &t£3fc© >f > * v x y h • ~f y 9 CSffl 5 n 
S -f > * v x y h fESi^ y K©E»lH|g&®M«j«J0c0J (JUT. $1 
© ft 3tE0U fc^-T^n y @1 7IJ, <Y>?vxy 

h IE2t^ y K 1 O®aJO««6<Jfltric0U«:^-rWf®BI, 8118 1*, -f ^ 



WO 00/43210 



PCT/JPOO/00150 



2 

c: omo) 4 y 9 v i v te^-s y pia, « &<s> y (t'j7^ 
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1 0 $:^Lti 1 6 C^-r^lj|gp2 4 Cggjffi 5 ft T V<> 5 0 ^ © ^ y 9 

t7nai-^7, 7. J3««|gP2 4 Ccfc 0 , &S&j£^fg-^as 
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•9, abS^li^'J-f (Hi:*) £J: 9iE0*Hea*{6T LT L 

£ -5 JH & £ o 
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m&m9mm.<D5£Wiz, m^msmmcD << > ? $?x -y hiait--y f 



WO 00/43210 



PCT/JP00/00150 



9 

HfcEtj^fai-^ izmm^^m^^^m lt, j y ? rfitmz 
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nssasiBJ*- k^, iss a e -e si jbhj -r s r h^g^nsi^cis 
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fe^^^±t3j^^^n-5 K v hD4~D6 (D~ #J£^-r m~C Z> 0 
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Si 1 te. I©^B^(7)i2 0iI^jtfe5 > ^ v x «y h IB^-n >y 
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si 3 cD^mcDm2 cDmmm-efoz << y?*j^ v vmm^v 
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Bl 1 3 :®%i©$3 ©5U6Wefes ^ >^ x >y h fe^^y 
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mi 6 ti , m i o) tit&m t & & > ^ x y k © «s » m 
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BI2 0B, l^3fc#JCfc^Tia®«fl:±c'Pj£$ttfc K v h©-#J 

tt^ -f > ? v x >y h tzm^ k ^— ^^^^^^*t s * > * £jb 

A. Ml ©|gfti?ffi| 

•y k ©Elba -r > * v x y h . zf <j > * ©sap&tf -r 

> ^ v x >y h I5»^ y K©SSP©»««jfl|j5fcK:-3^Ttt, m 1 
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^1 Cit J:?i:, 4ii<7)j!£mT?^-^:iL-^7 1 ~7 4 £:%-t 

m 1 C^f-f v 9 V 3. •> hSES^v K©K»lslK«,#JWgP3 1 
K»SJ^ia«^l!l: 3 2 h . 3 3 £ , 3 4 i:** 

Sn, PUIS It 38 PP^x- ? D P CS-i^T, 4i®El7^f 

^#££[e]S§3 5 a ~ 3 5 c ^e>#fc^^H/cSgi!jM^«-^ ©l^f 

ftj^&Gijn-t s a*, & s -m sn L&i^£^-r&£^ • y x 

D SWN£^&SI$3 4 * fc, IBIffPSP 3 1 tt, 

i&^f21t¥l£3 2 *»?>Sc*tii Lt\i£Jg#fe£3B3 3 I:«t5}:*i:, 
ftfcffllHI SB 3 3 CttJ&ti, 

s di-sd6 tmr zmmwimmmtf^frmmzni:^ 
&o 3^T\i^3SD f Ei4 cKib&^^^s D1 ~s D6 ©&^©— 

*1"o £ fc, SI 5 XtfBI 6 l3±IEKib&^^-^ S D , ~ S De ££-3V>T 
gE&*fctt±£^j5fc$n5 K y h D eCD — m^TSKTo Bl 5 R Bl 6 

i£^#££SB3 3 fi, %L1&&&\b1&3 5 a -35 c HI & 3 

5 a ~3 5 cC^JES LTffcl* £ttfc 3<@©flE;ftJilI[Hj& (0^B&) & £f 
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h ft <0 , ijtlE^HSJffllSP 3 1 ^5.M$n5EftjS^tai:i^ 

V^X^-^?^^^lHim3 5 a ~ 3 5 c #IE»i£^te-^££J5£ 
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1-74 #El7^f ax-^ 7$C3i©tf 
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{i^-rn^Epjn Lftw 

# * >y^3 7 & * 7 -r s » e » o tr la j£ $ ft , * > -r s £ 

«"1 "Cgl:5££ft£ 3 kf >y h U^x- ? £ Q Tft:b*>, # 

BE*T ^ f- ^ a: - * 7 Hfi^n^n 3H©* ^7f37 tfffiiKSftT 
V^OT, • y X^S^v 2 '-^ DSWNtt, #ffif ^x- 

* 7«£, M#S£[h]&3 5 a ~ 3 5 c frP>&1£2tiZmm$iM{g^<D 

*b ^mf£MT ? * ^ x — 9 7 C frfln L ft tt"0 0 0 " 

ft 0 , S^^4@f§3 5 c j&» e>tt*&SnSIEIl7^^«#%^S6EJE«T 
ax-^ 7i:EPSDt5t^{:tt"0 0 1 ft 9 , 2£7^#l£[E]g§ 3 
5 b ^e>^|&$n^llt^f f ^^iE!7^f ^x-^ 7 UPpap 
t5»^»:ii"0 1 0"i:/ t cD^^i4@SS3 5 B 5> S n 5 88» 
Wlf?:^iffl7^ ^ x - ? 7 CEpjnf &*§^C 1 0 0"t 
ft & 0 
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* x y h IBS^ -y F 1 * s te^^^(7)|B^Mis!cAC^ U b Ofett 

MUlftCP^ LTfe« LT V^ 0 fife© c ~ e ®feSt)|S|»-C*)*o ifc 
{3, ft|ffl)€|S3 1 ti. H3 (2), 04 (1) XtfBI 4 (3) iZ^n^tL 

^-rmm^mm^s D2 , s D4 £.^ s D6 £ra-r zm&&&mn*mw) 
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Mmmzm^ui:, ^mm^±m^3 5 a~3 5 ctmmm.i&m^s 
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Hist (4- 70) ©HfcffiM*&i$r^£:$ifc^#S£S|S3 3 izftte L. 
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D I ~D 3 ^ijS$n^ ($&3 c7)±7£S#LJI)o $J|SqSI$3 1 

>y hmesj^b- 9 izftimm^ s c , ni&u^ > * x * h 
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tz&&i*z<D^ffimiz.mibnz tin-cut* < % z (D%wo)mw*&f& 
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&W)T zmiztztfj >?m(Di±tiiif t ?7t>iriZ> £ -5 tzflf fife LT h L, 
^ 1 8 ® £ HI ill ^SUbt" tela* e>&ffll^^»-r -SKpOM 
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mB:(Dmmmmm^(D^mt hm-kzzt ^^wctr zmxm 1 ie 

3 . Iff IS K -v h J^fi5cMS"e{i, Rtfctj;ii0# W > ^ ?Si * tfc HJ $ 

^ s to 0 K»&^^^ et a so ^ ^ v> >f ^ ^ ^ % ii ijj $ ti- s /i i6 
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